The aim of this work was to determine the role of the ob gene in the obese phenotype observed in the Aston University Strain of obaob mouse and the Japanese Kuo Kondo (KK) mouse. After RT-PCR ampli®cation of the ob RNA, the transcript was cloned into the vector pCR3 and three individual clones from each strain were sequenced. It was con®rmed that the Aston University strain of obaob mice shared the same C-T mutation found in the Jackson Laboratory C57BLa6J obaob strain whereas the Japanese KK mice showed wild-type ob gene expression. This study indicates that the ob mutation has survived unchanged following the separation of the two strains of obaob mice, and secondly, that the molecular basis of the obese phenotype in the KK mice is not due to mutations in the ob gene.
Introduction
The Aston University strain of obaob mice was derived from the Jackson Laboratory C57BLa6J obaob mouse ®rst identi®ed in the early 1950s. 1 In 1957, breeding pairs from this colony were obtained by Professor DS Falconer at Edinburgh University. Heterozygous mice were outcrossed at Edinburgh to two local non-inbred strains. One was used to select for greater litter size, the other for faster growth rate. Heterozygous mice from the latter were further outcrossed to local non-inbred strains in 1966 and oba breeding pairs from the resultant stock were obtained by Aston University, Birmingham, in the same year. These were used to establish the closed, non-inbred colony from which the animals used in this study were obtained. 2, 3 Since then, several more strains of morbidly obese mice have been isolated, suggesting that defects in various genes could result in the same obese phenotype. 4 Recently, Zhang et al 5 reported the positional cloning of the murine obese (ob) gene, the normal product of which has been shown to be a hormone (leptin) secreted by fat cells and which plays an important role in the maintenance of body weight. This cloning effort used the original Jackson Laboratory strain of C57BLa6J obaob mice. To date, no examination has been published determining the extent to which the Jackson Laboratory and the Aston University strains have diverged genetically. It is known, however, that the phenotypic parameters of obesity and hyperglycaemia are more severe in the Aston University obaob strain. 2 
Methods
Male KK mice were supplied from Harlan UK and were used at 6 weeks of age. The obaob mice (Aston University strain) were obtained from Dr CJ Bailey (Aston University, Birmingham, UK). Both male and female mice were used when approximately 15±20 weeks old. All animals were housed in a temperature, humidity and light controlled room and allowed free access to water and standard chow.
The primers used in this work were designed inhouse, based on the published sequence of the murine ob gene. They were designed to amplify a 519 bp fragment covering the entire open reading frame. The primer sequences are outlined in Table 1 . The speci®city of the primers for the ob gene was veri®ed by using the FASTA programme (Genetics Computer Group, Madison, WI, USA. Accessed at the Daresbury Laboratory, Warrington, UK).
RT-PCR reactions were carried out using the Gene Amp RNA PCR Kit (Perkin Elmer, Roche Molecular Systems Inc., Branchburg, New Jersey, USA) following the manufacturer's instructions. The PCR cycling conditions were those used by Zhang et al.
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The PCR ampli®ed transcripts were cloned directly into the plasmid vector pCR3 (Invitrogen; NV Leek, The Netherlands) and selection of individual recombinant clones took place on LB (Luria-Bertani) agar plates containing 100 mgaml ampicillin (Sigma, Poole, Dorset, UK).
Sequencing was carried out on double stranded plasmids using the Sequenase version 2.0 kit (Amersham, Little Chalfont, Bucks., UK). The denatured DNA was labelled by the incorporation of [a-
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S] dATP and sequencing reactions were primed from oligonucleotides designed`in-house', based on the published ob gene sequence. These were synthesised by Gibco (Paisley, UK) and all the primer sequences used in this work are outlined in Table 1 . All primer sequences were analysed using the FASTA programme to determine sequence speci®city. The primers OB2GF7 and OBR1 were used for the original ampli®cation of the ob transcript. The extreme 5
HH and 3 HH ends of the transcript were sequenced using T7 and SP6 primers. These hybridise to the vector sequence some 70 residues 5 and 3 from the multiple cloning site, respectively.
Following electrophoresis, the gels were soaked in 10% acetic acid, 20% methanol for 15 min at room temperature, before being dried overnight on a gel drier. The autoradiography ®lm was developed manually and the sequences analysed using the Genetics Computer Group (GCG) suite of programmes available from the Daresbury Laboratory.
Results and discussion
Three independent ob clones from the different strains of mice were fully sequenced in both directions. It was clear that the consensus sequence of the ob gene from KK mice is identical to that of normal or wildtype mice. In contrast, the obaob mice from the Aston University colony shared the same mutation as the Jackson Laboratory C57BLa6J strain from which the gene was originally cloned. No alternative or further mutations were detected in any of the Aston University obaob clones sequenced. The ®nding that the obese phenotype of the KK mouse was not due to defects in the ob gene is in agreement with work presented by Igel et al 6 who, however, detected a silent nucleotide exchange in codon 153. Since this work was also carried out after RT-PCR ampli®cation and it is not clear how many individual colonies were sequenced by these workers, we cannot determine whether this demonstrates minor allelic variation amongst KK mice or a PCR induced error. In none of the three KK clones sequenced in this work, was this silent mutation detected. However, in one clone, a silent GCT to GCC mutation was found at codon 149. Since this was only seen in one of the three clones sequenced, it was considered a PCR induced error. It has been shown that Taq polymerase is an error prone enzyme 7 . Either way, the clear conclusion from both laboratories is unchanged. Igel et al 6 continued their investigations to include serum leptin levels and, therefore, could conclude that the obesity of KK mice cannot be attributed to defects in either leptin synthesis or secretion. 
